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(54) HYDROGEN PRODUCTION DEVICE 

(57)Abstract: 

PURPOSE: To provide a hydrogen production device 
capable of producing high- purity hydrogen by carrying 
out each reaction in a modifier, a carbon monoxide 
transformer and a hydrogen purifier collectively. 
CONSTITUTION: A hydrogen production device is 
equipped with an upright cylindrical burner 1 , a radiating 
plate 2 covering the burner, a hollow double wall closed 
reactor 3 arranged annularly at the outer periphery of the 
radiating plate, plural upright hydrogen permeating pipes 4 
which are annularly arranged between the double wall of 
the reactor, have an outlet of a sweeping gas at the top 
and are closed at the bottom, a closed inner tank 5 which 
covers the outer wall and the bottom of the reactor at a 
fixed interval and has an inlet of a raw material gas and 
steam, a closed outer tank 6 which covers the inner tank, 
takes in an exhaust gas of combustion in the burner from 
the top of the radiating plate, brings the exhaust gas into 
contact with the inner wall and the bottom of the reactor, 
raises the exhaust gas along the outside of the inner tank 
and discharges and a sweeping gas pipe 9 which is coaxially inserted into the hydrogen 
permeating pipe and is equipped with an exhaust vent 9a of hydrogen and the sweeping gas. A 
modifying catalyst 7 is packed into the hollow part of the reactor. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 




http://www1 g.ipdi.ncipi.go jp/PAl /result/detail/main/wAAALpa4PLDA406345405P... 2006/01 /28 



THIS PAGE BLANK (uspTO) 



mB*mmff (jp) ^ ^ |^ ^ ^ (a) (nmtmmkm»^ 

i^^5p6-345405 



(51)IntCl. 


asftcnf^n M 1 ' 1 1 1 iiii> mi iiTi i i 


F I 




C 0 1 B 3/38 








B 0 1 J 8/02 


E 8822 — 4G 






8/06 


8822— 4G 






CO 1 B 3/32 


A 






3/50 














K*JBoScl F D (^6 H) 




Hf 075— 166349 


(TDtUSA 


000220262 










(22)a}eiB 


JpJ«5^a993)6:«llB 




:«]a»®K»^ ires #2o^t 






(71) wax 


000006208 
















:«]sa»=f^tBaEyL©f^-TB 5»i ^ 






(72)fSW« 










n^m\\Ui^^2 -29-14 
















♦fts*;iim¥«Tfrs«iBrri5-io 






(74)f^A 












(54) \m^<o^m 









(57) f ^ 3e f t ^9a 

t= (D d P $i (cffi A ^ tb±a5 tCTK t/;^ ^ ^ 




to 0 0 U 

10 0 0 21 

2 0 o'CiyTroiti^e^j^gs-c-f^td-f s^^fg^t^i- 

f4> 1 5 0~ 2 3 0 t:T-f^tb-t--5 y >-Wtm. 1 0 0*0^ 

Wfd 1 0 ot;«Tr-f^»-r5ii»:i^^j-^^KS-c(4, 
^i|sf«!te{c:«*&t-^7k^^^r^;7.cf.(oco«Sl±l opp 

9mizj:iowizmmvxmm.mtL (*«)coioppmm 

CH4 +Hz O^iCO + SHz 
CO + Hz OnCOz +H2 

10003] 



#M¥6-3 4 5 4 0 5 



^&i'i-ztzit>co±m:fuiz:!^(tx.mAmmx'h'o. m 

[0004] iOfcJi), *^S:S»?6*)(cSai-f-5*3!l5^ 

ri5'i5'©Sl;t;;jJ^ i-T-Jd^^MBg 6 1-1 7 4 0 1 ^tSJ; 
T^#S^4-3 2 1 5 0 2-^;'<efT-Sg^$^lT(.^5, L 

[000 5] ^^mit±M(r>mzi)^k,i^7).xf£^i\,tzi, 

<^x\ u^<r)-yo-^y!.izmm^ixxi^ti^K^^ -mit 

[0 0 0 6] 

{CR(6(cifA^tl±g|5(C7k^SOt^-1--:7';(/;:^cr)g^ttlP 



(3) 



^mW^6-3 4 5 4 0 5 



3 

[0 0 0 71 

— :^^iStt;6^o^"^— :hcoj^lS(c$Ilt«^^tt 5 r J; 

^^ix^it^w-m^-fbi.. ^nmm (700-800 
x:) ^150 — 20 0 t:(ST^^6o 

[0 0 0 8] 

[00 0 91 mi \^^^m(D7i^mmmmm:(om.mm^^ 
^-rmmmmx^h^o 20 
[ooioi m2\'tmi(oii-iimmmx:^^o 
[0011] m^(om!kuxmm^tifzj^^8(D^^K 

y^mmmmm(^^'L^\^mfhtix\.^^o micDykmmi^ 

[00121 $^^<—r 1 ^^'L-{C LT. -^(Or^jltcRfgl 
y<-^ 1 (D^^m 1 a ^ »Stt« 2 <7) JhgP^^O^^iJ^ ic>^ 30 

[0 0 131 m^m2(D^m\c^ :z(Dm^m2^^h-^ 

3 e T*S:btV. P^M 3 a <7)±i^{t/<— ^ 1 (D^^^ 

[0 0 14] mmm (ia2T*(^8ffl) 43^)5 40 

±a5tc;=^^-:7^;^>^(7)«AP4 a ^^L. l.oT«{^E^ 

[0 0 151 RJt^^3(D^m3 a ^i^l^IgS h (Dm<D^ 
^a5rt{Ci3l^T. *^Sia«4CO)llSlC5SC®«*jK7^^ 
ttLTV^-5o so 



[0 0 161 :^-^->^:^y^'W9-^^7Kmm^'S4(0^{ZZ 
[00171 rtif 5 3 (D^m 3 b ^U^M PJiE 

3 d ^-:^ora|JtSr*3V>T^^<^t::aj^i-6 J: p 
Jtf>;h.rv>5o F^«5I^JiSR5(cil3isf:^;=^<b*^^(0«6A 

PSa^WL. Ji.0^lS^§g3c7)f^^3 ad^MUTtJlE 

95 5 b <h:^i^ig^<ix.Ti.>5c ^wet^[Hm5<D^mtm 
nsh^^^mmmi^. yi<imm^mm:<Dm^^ti.x 

m-fhtixi^^^o 6 (Dm.m 6 hny<—^i (o^m\^ 

^m^m2<D±m^h^^AtixRitmm3(Df^m3 a 

P 6 a;6^bS^W-r'5<t P^-^tfi)cLTV^So 
[0 0 181 JifB«^(c:/^62|s:5l§g(^)7K^Mig§Sfi«±»c 

[0 0 191 ^<-i-i<D^xm^^^mi-^:it{cx^ 

r«i;o^b$sM«2 ^^;s^^3oi^ii3 a tcomcom^m 

|5S{C^ftAUTI^ii3 aiCftoTTI^L. Clc^K. fSSt« 

2 J: 19 ^mSi < AS^fcRjS^Sg 3 o4'(Z)3c««*jK 7 Jc 

W6 0^«ES^;^^S^tHP6 a;6^b^a5--S^W$tt. 
F^ffif 5<7)rta5^gb^W(cj!iD!!aL. T^^<omn:^:^ 

[0 0 2 0] J!S}|sF;«fx^t;57K^^d5rt«5(^*(ciJftAP 

5 a7;>^tb^^A:*rf^(ci?jSA$tt. y^-^—zf:^:^:^^ 

[00 2 11 mn:J^:^Rxj^7^mm^}i^ws(omm^hR 
jt^m3<Dmaf^^4 c{zA^. KJt^^^3<D^mmm 

mxmit7i<im^7i^mfs,^Kvx7km^mmi'^o :i<^^ 

CH4 + 2 Ha O^COz +4H2 

r(07jc^H**Siai^4co4'{c:SiafiAL. 

^ -zf^ :^\z x,^ —-^iJ 9 ^m\:.xwmn 9 a 

3(D^(Dm.m:^:^<D^ot^:;^yiS>^U.W\^U 3 ct^hiik 

:/;«f;^o?jfcA:*rffi]tc»L^f^;^r^T*fcSo efe 
Wfm: 7 0*c;c>7k*^**2l3S« 4 < iSiS 

[0 0 2 21 -blS^:te^Jco3^®^iS?^{;iL-c. y<--r\z 



(4) 



Wm^6~3 4 5 4 0 5 ^ 



[00 231 ±Mmm.(o^m\mm'<^^ ^i^mmmm 4 

'^^i-^^^tLXi^PdJ.y.mcP Ph, Ru, I 10 

rt^t'(DVUmyLm. Cu, Ag, Aufj: t'(D I hmyu 

^) ^-^^-t^^^m. 01Ix.f^N i -Co-V^^ICP 

J&m (CVD) ^ce<^fco^tg^{5^\ -g^^jg^^-^ti-^:^ 

[0 0 2 4] ^fc. M^«<t LTJimVIIIi^^Jl (Fe, 
Co, Ni, Ru. Rh, Pd, Pt^) ^^W-r^/te 

jft;a5»*L<, Ni, Ru, R h^mwi. ft^m^tzi^ 

[0 0 2 5] 

(1) mm-^mtuK 

*ykmmT&94 : P^^l 6mmX^r^g6 0 Omm 
•K*^S3: rtM3a: f^^lSOmmXtt^ 30 

%i%Ai6 2 0mm 

^3 b : f^^2 5 0mmX;g-^:^6 0 0mm 
• 5 : 2 5 6 mmX fi-^ft600mm 



(2) Tk^SiSW 

[0 0 2 6] ^btc. ±M^^m'S(o^m±.\c^ mmm 



1 1. 7^;\-/h 



9 7. 



CO 6. 3%. 

aa5 H2 o 

3 2 



CO 



(3) 

^^t-6¥^)K@lmm(^«i^^, Strai<^SlSSIi3(Z>rt 
ig3 a <i:^||3 b <ircDr^fc^tJ[L/Ca 

(4) mn:^:^ 



1. 0 5kg/cm2 



(5) ^^iiJ<7)t^ffi 

•iBrfT:«f;^ mm) : 

: 2 St: 

: 5 5 Ot: 
(Uf&) : H2 8. 4% 

2 5 5%, CH4 7, 5% 

-mm^n mm) : 
m^um) : 4 2 ot: 

(6) >^nir>^;;^>^{|yc7)i^^ 

mm) : 1 9 

(mm) : CH4 2 6. 0%. C2 He 1. 3 5%. C 

3 Hs 1, 5 9%, n-C4 Hio 0. 4 4% 

mu H2 o 

(AP^tijP) : 5 0 0- -> 5 5 0t: 

'&C«EEtf (Xa^mP) : 6. 0 3-^ 5. 9 8k 
g/cm^ 

'^m:^:^ (mnmm : mm is) o^Dir;^^:7 

(7) ykmmi§T^m(D:^m 

mm) : 1 4 

5 0 ot: 

1.21k gy/cm2 
H2 O 10 0% 

^) 

: 3 5 S^/UXh 
: 5 5 Ot: 
: 1. 13k g/cm2 
: H2 6 1. 0%. ^g|5H2 O 

m\^^x. um^:^^7i<:mn^«LX7km^±f^i.^ 
:^M^y^mm^'Bxm^m^m&^'±x::^-{-':r^:?^t 

LT3|^^)iZi^. Sjg7k^;5S3 5 8 X 0. 6 1 = 2 1 8. 

$J^«f-fe>i^-0«laP5#^^T (Ippm Je^T) Tfoojto 
[0 0 2 7] 



N (5) 



(2) ^<-'r. m^m. ^mmmm. y^mmm's. ;^-f 
its 1.x {cmmmmit ^ v n ^ o 

(3) #l^^^clt-<•CSl[-fb*i^rv^6r ^3&^ib> 10 

(6) Tk^Sii^P^^lr^iii-S^^-r-:/:^:^^. 20 

(7) SfS^o^Si. *tMXS:^s^P&^tL;5o 

(8) 7k^sii^i^(cj;«9fb^^«^-rbu. 



[mil 




iRFB8¥6-3 4 5 4 0 5 

8 

im2] mi(Du~immmxh^o 

1 y<—i' 

1 a ^ 3 e ^^1^^ 

2 

3 a P^M 
3 b 

3 c :t:7:^:^mma 

3d liPiiEaj 

4 TK^Siil' 

4 a ^ 5 a ^ A P 
4c. 5 b JicSiJ 

5 F^W 
6 

6 a mmo 

6 b JiE^ 

7 ^«mm 

8 '^iJ^-T/V' 

9 a >^:?Jf;3<.SMP 



[(112] 




(6) 



1^Bi¥6-3 4 5 4 0 5 ^ 



[1^3] 




7 %««tt 




^^mmmmmmmih^^^ms - 2-15- 

106 



i2:S«J[tftrtTHEIi.i^ffBr4 - 6 -22 

/A^m;2:ftmif Eai^*ffflr4 - e -22 



